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Abstract of JP2000036793 
PROBLEM TO BE SOLVED: To provide 
transmission/reception integrated type optical 
communication equipment with reduced 
crosstalks for the transmission/reception 
integrated type optical communication 
equipment, having a transmission/reception 
part which has a transmission part provided 
with a laser light source, reception part and 
polarized light separating means for separating 
transmission light and reception light, optical 
telescopic system common for the 
transmission/reception, and a light flux 
deflecting means located between these 
components so as to be driven corresponding 
to the output of the position detecting element. 
SOLUTION: A transmission/reception part 30 
is provided with a central prism 60 and a pair 
of auxiliary prisms 70 and 80 adhered to this 
central prism, and on these respective 
adhered faces, polarized light separating 
planes 61 and 62 for reflecting the 
transmission light towards the light flux 
deflecting means and transmitting the 
reception light and a light flux dividing plane for 
applying the reception light transmitted through 
the polarized light separating plane, while 
dividing it to a photodetector 36 and a position 
detecting element 37 are formed. Furthermore, 
the central prism 60 is provided with a plane 
part parallel with an incident direction for 
having these polarized light separating planes 
and light flux dividing plane in the incident 
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(57) [Claim(s)] 

[Claim 1] With the transmitting section containing the laser light source modulated according 
to transmit information, and the photo detector which receives modulated laser light and the 
receive section containing a location sensing element The transceiver section which has the 
transmission light from the above-mentioned transmitting section, and a polarized-light- 
separation means to separate the reception beam to the above-mentioned receive section; 
Transmission light is floodlighted. In the transmission-and-reception Shin-ichi form optical- 
communication equipment which has flux of light deflection means; which is located between 
looking-far optical-system; common to the receive and transmit system which receives a 
reception beam and this looking-far optical system, and the receive and transmit section, and 
is driven according to the output of the above-mentioned location sensing element The above- 
mentioned receive and transmit section has main prism and the auxiliary prism of a couple 
adhered to this main prism, and [ each adhesion side of this main prism and the auxiliary 
prism of a couple ] The polarized light separation plane which makes the reception beam 
which enters from a telescope penetrate while turning and reflecting the transmission light 
from the above-mentioned laser light source in a flux of light deflection means, The flux of 
light parting plane which divides and gives the reception beam which penetrated this 
polarized light separation plane to the above-mentioned photo detector and a location sensing 
element is formed. And transceiver integral-type optical-communication equipment 
characterized by forming the flat-surface section of a direction parallel to this incident 
direction which makes the incident direction of a reception beam estrange the polarized light 
separation plane and flux of light parting plane through the above-mentioned main prism. 
[Claim 2] Transceiver integral-type optical-communication equipment with which the hole 
which emits outside the light leaking which enters into the above-mentioned polarized light 
separation plane, and is penetrated from a laser light source to casing of the above-mentioned 
main prism and an auxiliary prism in transmission-and-reception Shin-ichi form optical- 
communication equipment according to claim 1 is drilled. 

[Claim 3] Transceiver integral-type optical-communication equipment with which the optical- 
path separating wall which prevents elongation and the flux of light resulting in the boundary 
section of a polarized light separation plane and a flux of light parting plane from the laser 
light source side at the flux of light parting plane side in transmission-and-reception Shin-ichi 
form optical-communication equipment according to claim 1 or 2 is established. 
[Claim 4] In Claim 1 or the transmission-and-reception Shin-ichi form optical-communication 
equipment of three given in any 1 term, [ main prism ] An extension face has the above- 
mentioned flat-surface section which makes 45 degrees to the above-mentioned polarized 
light separation plane which intersects perpendicularly mutually, a flux of light parting plane, 
and this polarized light separation plane and a flux of light parting plane, respectively, and it [ 
the auxiliary prism of a couple ] Transceiver integral-type optical-communication equipment 
which consists of a rectangular prism which has the adhesion side pasted up on the polarized 
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light separation plane and flux of light parting plane of this main prism, respectively, and the 
close emission face which intersects 45 degrees perpendicularly mutually nothing to this 
adhesion side, respectively. 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the transceiver integral-type 
optical-communication equipment which performs receive and transmit by the same optical 
system about optical-communication equipment. 
[0002] 

[Description of the Prior Art] Drawing 4 shows an example of the optical-communication 
equipment of the transmission-and-reception Shin-ichi form made into the object of this 
invention. This optical-communication equipment is equipped with the telescopic optical 
system 10, the flux of light deflection means 20, and the receive and transmit section 30. The 
telescopic optical system 10 is used common to floodlighting of transmission light, and 
reception of a reception beam, and consists of a reflecting telescope in the example of a 
graphic display. The flux of light deflection means 20 is located between the telescopic 
optical system 10 and the receive and transmit section 30, and adjusts the direction of the 
reception beam from the telescopic optical system 10 to the receive and transmit section 30, 
and the transmission light from the receive and transmit section 30 to the telescopic optical 
system 10. 

[0003] The semiconductor laser light source 32 installed on S polarization reflective 
conditions that the receive and transmit section 30 is modulated according to transmit 
information by a modulator 31, Having the polarization beam splitter 33 of the S polarization 
reflective P polarization transparency into which the linearly polarized light flux of light from 
this semiconductor laser light source 32 enters, the linearly polarized light of S polarization 
reflected by the polarization beam splitter 33 enters into the flux of light deflection means 20 
through lambda/4 plate 34. In order to receive the optical signal from another optical 
transmitter (opposite machine) in the receive and transmit section 30 A beam splitter 35 is 
formed in the transmitted light on the street of the polarization beam splitter 33, and the photo 
detector 36 and the location sensing element 37 for signals are prepared in it the split light on 
the street in this beam splitter 35, respectively. That is, the reception beam from an opposite 
machine penetrates lambda/4 plate 34, turns into the linearly polarized light of P polarization, 
penetrates the polarization beam splitter 33, results in a beam splitter 35, and enters into the 
both sides of the photo detector 36 and the location sensing element 37. The reception beam 
received with the photo detector 36 is taken out by the digital disposal circuit 38 as 
information. 

[0004] Usually the equipment of the same composition is made to counter the range of access 
of the laser luminous flux from the semiconductor laser light source 32, and the transmission- 
and-reception Shin-ichi form optical-communication equipment of a more than installs it, and 
receives and uses the modulating signal by a modulator 3 1 with the photo detector 36 
mutually. 

[0005] The flux of light deflection means 20 maintains the parallelism of transmission-and- 
reception Nobumitsu from the optical-communication equipment of a couple, and consists of 
deflection mirrors driven for rectangular two way types. The rotation section of this deflection 
mirror is equipped with the electromagnetism driving gear which consists of a coil and a 
magnet, and this electromagnetism driving gear drives with the output of the location sensing 
element 37. Namely, the location sensing element 37 detects the reception position (change) 
of the reception beam inputted into the receive and transmit section 30. The output is fed back 
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through the control circuit 21 and the XY drive system 22, the deflection mirror 20 is driven 
in the direction of two dimensions of XY, a reception beam is always entered in the right 
location of the receive and transmit section 30, and the parallelism of the injection light of a 
transmitter and the reception beam of a receiver is maintained. 
[0006] There is no possibility that the cross talk of the transmission light from the 
semiconductor laser light source 32 and the reception beam to the photo detector 36 and the 
location sensing element 37 for signals may produce this transmission-and-reception Shin-ichi 
form optical-communication equipment with the notional composition of drawing 4 . 
However, the polarized light separation according to the polarization beam splitter 33 by a 
actual equipment configuration is not perfect 100% ([ composition / the composition of the 
perfect polarized-light-separation film is impossible as a matter of fact, and ]). The light 
leaking (stray light) of several percent is avoided, and the cross talk with which transmission 
light enters into the photo detector and location sensing element of a receiving side may arise 
for the Reasons nil why possibility of approaching and installing what nothing is, the 
polarization beam splitter 33, and a beam splitter 35 is high etc. 
[0007] 

[Objects of the Invention] [ when this invention follows, and installing a polarization beam 
splitter, a beam splitter, i.e., a polarized light separation plane, and a flux of light parting 
plane adjacently ] It aims at obtaining the transceiver integral-type optical-communication 
equipment which can solve the problem of the cross talk of transmission light and a reception 
beam, especially the cross talk with which transmission light reaches a receiving side. 
[0008] 

[Summary of the Invention] The transmitting section in which this invention contains the laser 
light source modulated according to transmit information, The transceiver section which has 
the photo detector which receives modulated laser light, the receive section containing a 
location sensing element, and the transmission light from the transmitting section and a 
polarized-light-separation means to separate the reception beam to a receive section; 
Transmission light is floodlighted. In the transmission-and-reception Shin-ichi form optical- 
communication equipment which has flux of light deflection means; which is located between 
looking-far optical-system; common to the receive and transmit system which receives a 
reception beam and this looking-far optical system, and the receive and transmit section, and 
is driven according to the output of a location sensing element Main prism and the auxiliary 
prism of a couple adhered to this main prism are formed in the receive and transmit section. 
The polarized light separation plane which makes the reception beam which enters from a 
telescope penetrate while making a flux of light deflection means turn and reflect the 
transmission light from a laser light source in each adhesion side of this main prism and the 
auxiliary prism of a couple, It is characterized by forming the flat-surface section of a 
direction parallel to this incident direction which forms the flux of light parting plane which 
divides and gives the reception beam which penetrated this polarized light separation plane to 
a photo detector and a location sensing element, and makes main prism estrange the polarized 
light separation plane and flux of light parting plane to the incident direction of a reception 
beam. 

[0009] It is desirable to drill the hole which emits outside the light leaking which enters into a 
polarized light separation plane and is penetrated from a laser light source in casing of main 
prism and an auxiliary prism. Or (further) it is desirable to prepare the separating wall which 
prevents elongation and the flux of light resulting [ from the laser light source side ] in the 
flux of light parting plane side in the boundary section of a polarized light separation plane 
and a flux of light parting plane. 

[0010] The above-mentioned polarized light separation plane and flux of light parting plane, 
as for main prism, parting plane and an extension face specifically cross at right angles 
mutually, And use the above-mentioned flat-surface section which makes 45 degrees to this 



JP3 339 014B2 



4 



polarized light separation plane and a flux of light parting plane, respectively as the 
deformation rectangular prism which it has, and [ the auxiliary prism of a couple ] It can 
constitute from a rectangular prism which has the adhesion side pasted up on the polarized 
light separation plane and flux of light parting plane of this main prism, respectively, and the 
close emission face which makes the right angle of each other [ nothing in 45 degrees ] to this 
adhesion side, respectively. 
[0011] 

[Embodiment of the Invention] Drawing 1 shows the first embodiment of the receive and 
transmit section of the transmission-and-reception Shin-ichi form optical-communication 
equipment by this invention, and gives the same sign to the same component as the 
conventional equipment of drawing 4 . this embodiment — between the deflection mirror 20 
and the receive and transmit sections 30 -- the — the 2 afocal optical system 40 is arranged, 
the [ this ] — the 2 afocal optical system 40 has the positive lens group 40A and the negative 
lens group 40B in order in the receive and transmit section 30 side from the deflection mirror 
20 side. Afocal optical system has the object point and the image point of a lot in infinite 
distance, when incident light is abbreviation parallel, it is the optical system from which 
emitted light also serves as abbreviation parallel, and it reduces the diameter of a luminous 
flux diameter from the body side to 30 sides, this diameter reduction ratio (scale factor) — it of 
the telescopic optical system (first afocal optical system) 10 - the [ 1:4 (4 times) grade and ] - 

- it of the 2 afocal optical system 40 can be set to 1 :2 (about 2 times). 

[0012] The receive and transmit section 30 has the auxiliary prism 70 which consists of main 
prism 60 which consists of a deformation rectangular prism, and a rectangular prism of a 
couple, and 80. the main prism 60 -- an extension face - mutual - a right angle (90 degrees) - 

- the [ nothing and ] -- it has the flat-surface section 63 parallel to an optical axis O which 
makes 45 degrees to the adhesion side 61 which makes 45 degrees to the optical axis 40X of 
the 2 afocal optical system 40, 62, and this adhesion side 61 and 62, respectively, and 64. the 
narrow flat-surface section 63 ~ the adhesion side 61 and 62 -- the - the operation which 
makes it estrange in the direction of optical-axis 40X of the 2 afocal optical system 40 is 
carried out.. 

[0013] The auxiliary prism 70 has the adhesion side 61 of this main prism 60, the adhesion 
side 71 to paste up, the close emission face 72 which intersects 45 degrees perpendicularly 
mutually nothing to this adhesion side 71 , and 73. Similarly the auxiliary prism 80 has the 
adhesion side 62 of the main prism 60, the adhesion side 81 to paste up, the close emission 
face 82 which intersects 45 degrees perpendicularly mutually nothing to this adhesion side 81, 
and 83. 

[0014] [ the adhesion side of the adhesion side 61 of the main prism 60, and the adhesion side 
71 of the auxiliary prism 70 ] The polarized-light-separation film intervenes, and the polarized 
light separation plane PBS is constituted, it is placed between adhesion sides with the 
adhesion side 81 of the 62 and the auxiliary prism 80 of the main prism 60 by the flux of light 
division film, and the flux of light parting plane BS is constituted, the polarized light 
separation plane PBS - the — as opposed to the optical axis 40X of the 2 afocal optical 
system 40, and the optical axis 32X of the semiconductor laser light source 32 - respectively 

- 45 degrees ~ nothing and the flux of light parting plane BS - the - 45 degrees is made to 
the optical axis 40X of the 2 afocal optical system 40, and the optical axis 37X of location 
sensing element 37 system, respectively, the optical axis 36X of photo detector 36 system - 
the - it is in agreement with the optical axis 40X of the 2 afocal optical system 40. 

[0015] On the optical axis 32X of the semiconductor laser light source 32, the flux of light 
from the semiconductor laser light source 32 is arranged by the collimator lens 5 1 made into a 
parallel pencil, and it on the optical axis 36X of photo detector 36 system The condenser lens 
52 and band pass filter 54 which carry out image formation of the receiving parallel pencil to 
the photo detector 36 are arranged, and the condenser lens 53 and band pass filter 55 which 



JP 3 339 014 B2 



5 



carry out image formation of the receiving parallel pencil to the location sensing element 37 
are arranged on the optical axis 37X of the location sensing element 37. The close emission 
face 72 of the auxiliary prism 70, 73 and the close emission face 82 of the auxiliary prism 80, 
and 83 lie at right angles to each optical axis passing through each field. The location of the 
photo detector 36 and the location sensing element 37 is exchangeable. In addition, the main 
prism 60, the auxiliary prism 70, and the adapter of 80 are supported in casing 90. The 
graphic display of the concrete supporter material is omitted. 

[0016] [ the semiconductor laser light source 32 and the polarized light separation plane PBS ] 
[ S polarization beam reflected by the polarized light separation plane PBS ] after being 
installed on S polarization reflective conditions, acting as Idei from the semiconductor laser 
light source 32 and being considered as a parallel pencil with a collimator lens 51 the — it is 
floodlighted by the optical-communication equipment of the other party through the 2 afocal 
optical system 40, the deflection mirror 20, and the telescopic optical system 10. moreover - 
if its attention is paid to a reception beam - the [ the looking-far optical system 10, the flux of 
light deflection means 20, and ] - the reception beam bundle which penetrates the auxiliary 
prism 70 of the receive and transmit section 30, the main prism 60, and the auxiliary prism 80 
through the 2 afocal optical system 40 is a parallel pencil, and can avoid the problem of the 
angular dependence of the polarized light separation plane PBS. In addition, lambda/4 plate 
34 is for rotating 90 degrees of plane of polarization between opposite machines. 
[0017] The equipment of the same composition is made to counter the range of access of the 
laser luminous flux from the semiconductor laser light source 32, and this transmission-and- 
reception Shin-ichi form optical-communication equipment of the above-mentioned 
composition installs it, and receives and uses the modulating signal by a modulator 3 1 with 
the photo detector 36 mutually. [ as well as / conventionally / equipment ] reflecting 100% of 
theoretically the laser luminous flux- from the semiconductor laser light source 32 by the 
polarized light separation plane PBS at this time ~ S polarization beam — the ~ although 
floodlighted through the 2 afocal optical system 40, the deflection mirror 20, and the 
telescopic optical system 10, the leak light of several percent passes the polarized light 
separation plane PBS actually. This passage light may result in the adjoining location sensing 
element 37 or the adjoining photo detector 36, and may produce the problem of a cross talk. 
That is, when P polarization beam from a confrontation machine passes the polarized light 
separation plane PBS, is divided by the flux of light parting plane BS and received with the 
location sensing element 37 and the photo detector 36, the leak light of transmission light 
interferes in these reception beams, and an input signal or (reaching) a position detection 
signal may receive an adverse effect. 

[0018] In this embodiment, the adhesion side 61 and the distance of 62 (the polarized light 
separation plane PBS and the flux of light parting plane BS) can be made to be able to 
estrange by the flat-surface section 63 currently formed in the main prism 60, and, for this 
reason, the problem of this cross talk can be avoided by it. 

[0019] Drawing 2 shows another embodiment of the transceiver integral-type optical- 
communication equipment by this invention. This embodiment is an embodiment which 
casing 90 was located in the transmitted light on the street of the polarized light separation 
plane PBS, leaked to it, and drilled the flux of light bleedoff hole 91 in it, in order to take out 
positively the flux of light which penetrated the polarized light separation plane PBS out of 
casing 90. 

[0020] Drawing 3 shows another embodiment of the transceiver integral-type optical- 
communication equipment by this invention. This embodiment is an embodiment which 
prevented that the flux of light which established the optical-path separating wall 92 between 
the polarized light separation plane PBS and the flux of light parting.plane BS, and penetrated 
the polarized light separation plane PBS resulted in the location sensing element 37 (photo 
detector 36) side. The other composition in drawing 2 and drawing 3 is substantially the same 
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. as that of the embodiment of drawing 1 , gives the same sign to the same element, and omits 
explanation. The embodiment of drawing 2 and the embodiment of drawing 3 can be used 
together. 
[0021] 

[Effect of the Invention] According to this invention, in transmission-and-reception Shin-ichi 
form optical-communication equipment, the problem of a cross talk is avoidable. 



[Brief Description of the Drawings] 

[Drawing 11 It is the sectional view showing the first embodiment of the receive and transmit 
section of the transmission-and-reception Shin-ichi form optical-communication equipment of 
this invention. 

[Drawing 21 It is the sectional view showing the second embodiment of the receive and 
transmit section of the transmission-and-reception Shin-ichi form optical-communication 
equipment of this invention. 

[Drawing 31 It is the sectional view showing the second embodiment of the receive and 
transmit section of the transmission-and-reception Shin-ichi form optical-communication 
equipment of this invention. 

[Drawing 41 It is the schematic diagram showing an example of conventional transmission- 
and-reception Shin-ichi form optical-communication equipment. 
[Description of Notations] 

10 Looking-Far Optical System (First Afocal Optical System) 
20 Flux of Light Deflection Means 

30 Transceiver Section 

31 Modulator 

32 Semiconductor Laser Light Source 

36 Photo Detector 

37 Location Sensing Element 

38 Digital Disposal Circuit 

40 the - 2 Afocal Optical System 

60 Main Prism 

61 62 Adhesion Side 
63 Flat-Surface Section 

70 80 Auxiliary Prism 

71 72 81 82 Adhesion Side 

90 Casing 

91 Leak Flux of Light Bleedoff Hole 

92 Optical-Path Separating Wall 
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Fig. 1 
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[Translation done.] 



